45 / = /i$i. Since (to) n i = 5i n i is in (s), and ni is prime to the order of Si, Si is a power of s. Thus h, as well as t, corresponds to t f in the isomorphism of G with G/(s) ; but h and /' are of the same order tii. Every element of G/(s) whose order is a divisor of m/mi corresponds to an element of G whose order is a divisor of m. It follows that t', and hence every element of G/(s) whose order divides n, is commutative with every element whose order divides m /mi. Hence G/(s), being of order <tnn, contains an invariant subgroup of order n. The corresponding subgroup of G y being of order min<mn, also contains an invariant subgroup of order n.
1. Introduction. If ABC, XYZ are two triangles, a cubic curve T 3 may be associated with them as follows.* Let (PQ, RS) denote the point of intersection of the lines PQ, RS ; then T 3 is the locus of a point 0 such that (OA, YZ), (OB, ZX) , (OC, X Y) are collinear and also the locus of a point 0 for which (OX, BC), (0Y, CA), (0Z, AB) are collinear. In fact when one set of three points is collinear the other set of three is also collinear. Take ABC as triangle of reference and let the points X, Y, Z have coordinates (x\, x 2 , X3), (yi, y%, y*) , (zi, %2, Z3) and the equivalence of the two equations is easily verified with the aid of a number of identities, one of which is
2. Salmon's Projective Invariant. By a well known theorem due to Salmon the cross ratio of the four tangents to a cubic from the point on the curve is constant and represents * The properties of this configuration of 12 points and some degenerate cases of the cubic curve are discussed by H. M. Taylor, Proceedings of the London Society, (1), vol. 28 (1897), pp. 545-555. an invariant of the curve. In the present case this invariant will be an invariant of the two triangles* and it seems worth while to calculate it. A direct calculation is laborious when use is made of the equation of the curve in one of the forms already given ; the work may be simplified, however, by noticing that the four lines BC, YZ,BZ, C Y form a complete quadrilateral whose six vertices lie on the curve. Denoting the equa- where the identical relation between a, 0, <f> , \p is and
If X is one of the cross ratios of the four tangents, X is connected with the coefficients A, B> C, D by the relation t
where J and J, the usual invariants of a biquadratic equation, are given by the equations The nature of the cubic is thus seen to depend on the value of the single invariant
Xiy2Z%XiY2Z z L
The cubic has a double point when this invariant is either infinite or 64. When 0 = 0 we have J=0 and the four tangents form a harmonic pencil. If A, B } C, F, and Z are given, the locus of X when 0 = 0 is a conic. This, however, is not the complete locus when the tangents form a harmonic pencil because J vanishes also when © 2 = 72ABCD or K = 72. It should be noticed that the expression K remains the same when we replace each constituent in the determinant by its co-factor. We have in fact an identity of type
with the aid of which the preceding remark is easily verified.
Quantities that possess this property may be called invariants of the determinant. To find such quantities we may commence by finding pseudo-invariants, that is, quantities which retain the same form except for a power of the determinant.
The quantities XiX h x 2 X 2 , XzXz, yiY h ^F 2 , yzYz t Z1Z1, 2 2 Z 2 , ZzZz all possess this last property when considered as functions of the constituents xi, x 2l etc. and a similar remark may be made in the case of a determinant of higher order. For the general case of a determinant of order n I do not know definitely how many pseudo-invariants of degree n in thé constituents are linearly independent. A consideration of the cases n = 2, 3, and 4 leads to the conclusion that this number N may be given by the formula N -(fi-1) 2 + 1.
When n = 2, it is evident that iV = 2. When n = 3 it appears that iV=5, for each of the nine quantities X\Xi, and the relation #1X1 + x^X% + x$X z + XiX* = A. The number of linearly independent pseudo-invariants thus seems to be ten.
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